I 




(11) Publication number 2001316863 A 



Generatecl Oocumant 



PATENT ABSTRACTS OF JAPAN 



(21) Application number. 2000131367 

(22) Application date: 28.04.00 



(51) Intl. CI.: C25D 5/02 C25D 7/00 G03F 7/30 G03F 
7/40 G1 IB 5/31 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated 
contracting states: 



16.11.01 



(71) Applicant TDK CORP 

(72) Inventor UEJIMA SATOSHI 
(74) Representative: 



(54) MINUTE PATTERN 
FORMING METHOD. AND 
DEVELOPING/CLEANING 
DEVICE THEREFOR. PLATING 
METHOD THEREBY AND 
METHOD OF 

MANUFACTURING THIN HUM 
MAGNETIC HEAD THEREBY 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a forming method for a 
minute pattern with a narrowed 
pattern interval of a resist pattern, 
which can form a minute pattern 
formation material surely on a 
surface of the resist pattern. 

SOLUTION: The first resist layer 3 
including an acid generating material 
by means of heat or light irradiation, 
is applied on a substrate 1 , exposed 
to light through a pattern, and 
developed The first resist frame 6 
is formed by means of washing the 
developing solution with a cleaning 
liquid, and the minute pattern 
formation material 8 including a 
material corssi inking with an 
existence of an acid, is applied on a 
substrate 1, on which the cleaning 
liquid 7 is forced to stick. An acid is 
generated in the first resist frame 6 
by heat or light irradiation, and a 
crosslinking layer formed between 
the first resist frame 6 and the 
minute pattern formation material 8 
covers the first resist frame 6. 
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0Siti^t<D^m\z±cfzmmmxmmu~y7, h/i^'-> 

mmui^:^hiz/'{^->=s:m^LxmmL. mmm^^ 
f^imt<D^miz^\^k.mmmxmmuz^:^ vn^-y 



[0 0 0 1] 

vv7.v^n9—~yif\^xT^i^\^Tzm.^m^x 

CO 0 0 21 

^—^n^XZfA^^^mmS&HK (Magnetoresi 

stive: MR) YiiT'—^wsiyzm^^^mmm. 

CO 0 0 3] MR'sy S:^^SS^tri (An i s 
otroplc Magnetoresistive; 
AMR) SaSSrfflt^JtAMRJg^, E;^«SMffitn: (G i 
ant MagnetoResIstive;GMR) 
5J!)*Srfflt>fcGMR^^. $ e.tClBSftffigi3c4m«:5^f h 
>^;HiS-n-K (Tunneling Magnetor 
e s i s t i V e ; TMR) ?:fflt^fcTMR^?-«ti-r 

5JC^nTAMRm^d^e)GMRjg^. ^^^{CTMR^ 

CO 0 0 4] cn^-MR-^-y HOtttg^i**^— MBai 

mm<r>m.mi.mm\zn^t^-x.T^7^) yifm (a i 

rBearing Surface :ABS) m^Q^A-^ 
e.R*ffiy»«SPSTC0MR*^^cD?lS$-C*l3, CIWSSS 

[0 0 0 5] H«, S^Vi^^yy^^fi-r 

(wr i te gap) S*LTffla8&*J^fig-rs±T 

asi, ±Tmmm<7)mmm'pizmfSitnrzmmzi'f )i 
t^^LXi^^^, mmzn^Mzmrmmmmzj^D^y 
\'U^m^^mMt^mzmitvx. =^^-yy±\zm^(Dm 
tim^^i^f^vxmmEmmi^±\zy'-:Sf^fEmr^o 
CO 0 0 6] m^mm^^-y H<7)i4tg^*s?)^-BEgt 

LXXa- h/\-< h(TtiroatHeiglit:T 
H) cogjgft*ia&-5. XD— h/N'f h«. ABSB3a>e. 

>y H«jSXS»C*5tt^ABS®<^WIi«lCfe#-rs. 12 
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[0 0 0 7] iHs^s*s*5ictt. mmEmm^o) h 

CO 0 0 8] ±ai©1t^S^|^B8M'\-y m^it. 
[0 0 0 9] ST. iSSftTBiSftttCgn^A 1 jO, 

T i c (T^i'T^-c v9) mmf^^^^n^> mm.^v f 

[0 0 10] ^C, /1-VD-l'^/ii?,;^£€.±ffl?->-;PH 
[0 0 1 1] ;*cv^T. TS|5fiSffi±lC=<i^-yy}^fiS:ffi<0«fe 

ie^^^cjtb D 2 ~ 3 s a <o n-r ;ufcii«fc brj^fiX-r^, 
[0 0 12] J^^«^nfc^lKn'f;^S:i^eiBiM^?ffl^^)JA^ 

■7n'f*^f,;tt«±aBlKS*}^««-r«.. A B S ffiffljcD JiSB 

vx (cx 5^ > iT'-r ^ c <*: (c J: 0 ^ 

[0 0 13] 'Jk\z. T)V'jr^ yi^mm^wi:-\-m<r>^y F 

[0 0 14] COt^5|507^-A46o#ft{Ct3t^TlI9 
ilt^BBS 6-3 6 7 0 6#^«CE«$nTVi€) J:^ 



[0 0 15] 0 9«. 'iitMoyyu-Atb-o^m^m^^rz 

feo^lKOiljfixeBfffiSr^LTVi-S. S9 (a) tdS^ 
T J; ^ IC. «6®ttt»« 5 0 0 ±tCX/'? «y 5' U >^ffi^il 

»j**ffliiT«|gJK5 0 2*^«M-r^. ^:<?)«^1K5 0 

©. m^itCr (^OA) m^Ti Bg^TfgS 

[0 016] ;k\z. 09 (b) tc^-rJ:-5fc, ^SCU 

T. HfitoA^'— >*^ltiii$n;f7Xi7 5 0 6 &:n-bx 
B^ssawLT. p-:^xhB5 0 4*s^-r-5, 

[0 0 17] ^(c. ie^^fcfbUTl^jas^, 7;i:fjum 

2. 3 8w t %CD?gaE<^>5=- h7P^5=-;U7>^— •^AA'T 
FD:4-^-y-'f F (TMAH) *t;BV»e.tl-5. i^V^T. U 

v'x Fs 5 0 4 4'o^^isg^^sfe^^^■T?^^fe^l^b. i/v'x f 
ms 0 4(DummmR^-^w±^'&xm&mwz/'^1$^— 
=Lyy^nfzUi^7.hyu—A5 0 STimtSi^n^ m 

9 (c) . ^*:fC, a«5 0 0*J&r3#«+(D«e>o 

€JK5 1 2{c:S»bT. Uz^7.hyu—A5 0 s^miz 
LT»e)-3 ^^aSSfrtri, F7k— A5 0 

o#K5 1 4*JKfiK-r5 (S9 (d) . 
[0 0 18] 'A^^X, !2«®C^£:i;TzKiifeb«£«l$-a-Tj&^ 
F7U-A5 0 8S:#ta^?f!l*fflV^Ta«5 0 

o*^e.iiJii-r-5. ^*:i/i-c. Ji>-3^)K5 i 4^-^xi7\zv 

T««K5 0 2*F7-1'X-y5">y (-r:t>5U>i^^ 
SJStt-f :^>X>y^>^ (R I E) ^) ^":7Xu/ FX-y 
5">i^(CJ;OI^*-r^> (0 9 (e) #M) . &.±f)iyU 
—Aii()-o^:fjm<om9&x$>?>o :L(r>^o\zyv—J^>i>-o 
^:^m\t. 1-^7. FB5 0 4S/'?3'-r:>ifbfcUv^X 

F71X-A 5 0 8 ^mhi^xm^^xm^m^oib^^m 
5 1 4^mf$.-ir^mmx'$>^. 
[0 0 19] ^z.^x. ]5.^(Dmmmm&<n\^±iimz 
mmm^^y }f<Dh^y^mi!}m^m<ri-ox^xis 

0, ^n\zWr>xmi!()xmmmm-^m^ii.^j^o\z± 

l'-A«)-:)$:^j£-C±gPSSM*JK^-r-5fiSWW>?X F:7 

[0 0 2 0] U->*X F^l^-AWrao^/Mt^^aT'S 
#g:i:UT, ^J;t«. i^BS^p e - 2 5 0 3 7 9 ^^^-^ 
4tW¥l 0-7 3 9 2 7#li$g, $.^i.HiiKfBi¥l 1 - 
2 0 4 3 9 9#^^«?tcM5^$tlfcfS«B/"«^->J^n!c:^ 



- 3 - 



2001-316863 (P2001-316863A) 



[0 0 2 1] ::icof!i[,«A37->}^^:^^(coViT@i 0 

srfflv^rm^iciJiHj-r-s. ^-r. mio (a) jc:s^-r<t 

[0 0 2 2] miCOL-v'X hM5 3 0<£®3tbfc'#. 

mmms.ii:s^^±^^kx. 010 (b) tc5^t-j:5c, 
5 3 2*i}gfi)5sns. ijfej^jKi: UTtt. m^\m. 

T*1S5 0 OSr^JSS-li-^. 
[0 0 2 3] Hio (c) fc*fj;5ir. S«5 
0 0±tC. ^(^#aE(Cj;l3ll5ffi-ram«14®*^^S:£^ 
^J-tL, ^ICDU-v'X h/1^->5 3 2*^»U;':ct.i7K 
j§SSjC^»Lfc;lc^tt(7)^2CCiWi^X hB5 3 4^^* 

[0 0 2 4] ^fC. miQ (d) (CS^Tcfc^fC, »«5 
0 OiCJ^fiK^nfcffilOI^v'X >5 3 2 C 

«35±fcJ^fi!t$nfcS2«)Wv';;^ h)B5 3 4 t*S:^^->> 
i7''^-i7b, ^1«U>?X > 5 3 275^e.g^Ol!£ 

«Srffijt$-a-. S2©Wi?7. hB5 3 4t|>-.#^;^U. ^ 
20Uv':X hHS 3 4t^l©U'>'7. h/"?^ — >5 3 2 

-J^T. h/N'^J' — >5 3 2<£ISffiT^J:'5{cB2cOb>'X h 
JS5 3 4tf CJ^fiiiStl*. 
[0 0 2 5] ;*CC. 3BigbTt»iftt^M2Cib>?X h@5 
3 4S:a«g?KS;ffltiT^*bT*^e.)5tJ^^fT5. S«5 
0 0«ffitc:*tbT«aJA««ifi7tc?Si:«i5fe#fK*»*L.T«t 
jtb. 010 (e) fC^f Jz^C^KOUv'X h/X^'- 
^S 3 2 ('?jHil^*itSffiSnfcM2 Wbv'X h/l^'-^ 
5 3 Qi)mfSL^n^. 

[0 0 2 6] t^±WX@<£:igT)^fiK^tl/t^2rob>'X 
h;'?3'->5 3 6«. MlOl'v'X h/Xi5'->5 3 2 J; 
0. ;!//N'5' — >CD3t;—;l'rtg^5-f >/'?:$' — >«)d!i- 

[0 0 2 7] ±a!©SJ:Sffl/N'^->}^j«:^ffi-embfcH 



[0 0 2 8] 

[5IW5&i»gtLJ:5frSiia] td^d^ »MJK«'\ 

[0 0 2 9] C:Ot«;ffiT'^fflA':5'->}^fig«!|S^«:b->*X 
tt. i|#IChb>?j£g|50b>'X h^U— AfflllBltS@*tC 

[0 0 3 0] hb>^A^ — ^CDTX'^i^ Mt 

aSrbv'X h7b— A^®{CjgT:?'U'?xy hffl^SSb 

T CI cD^:B:-&«eS:#;^? tD^v^o 

[0 0 3 1] *^is<^se<j«, I'v'x >rawi|@ 

««/i:J'->J^fiX***4^?S^»cb>'X hA*^->«Sfc: 
/t:5'->}^^*ti|sf*«ii{cb>'x hz-^^—y^m^zmfS. 

i^X >Wcoilig(Cj±bT^i^X H/N'^->K)MJ? 

v'x l-/i^->«ffltcj^^-e#sSi:ilffl/'?5'->^fflt'^fc 
WWiMti, bv^X N/1iS'->WWi|iiCitbTb-:^X h 

[0 0 3 2] 

»tcJ:0S*f6*-r**f1sf:£-&trb>?X Hsais±tc^ 

#b. flfrfSbi^X h(CA5'->S:®^bTJ^^b. 11^ 
?K$:gfe#^-e»t#bTb>'X h/t^->S:}giSb« SniE 
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[0 0 3 3] ±IE2|!:»M«)aaB/13'->J^fife:*jiT*^ 

[0 0 3 4] ±Eawtt. mwL}i\zmfSL^ntzm 

wmmiz^-oxmrn^tLii. 
[0 0 3 5] ±faBB<)«. mw.±.iznmm^m 

xh^mi^m±\zm^h, mmui^x h\z/t^->i: 

i$'->^f&i$.L. mm^»m^mm&^±\zHm^ii:rc 
ttssT, ifsmm^±izm.<^^tE-cmmT^^m^^ts^ 

^ - > i mmwm/'^ ^ - >if^i$.mn toii^miz^ctz 

[0 0 3 6] ±faa6<]«. I/vJ;^ 

^<i^miir^»mmM.^y \i(Dmm.:^mizj:-oxmm^ 

[0 0 3 7] 

mm<7imM<Dmm] ^^^mnm i (D^m.(r>mm\z^^ 
fc«^ict5t.iT0i7i)M^3^ffliiTittis-r-i), ms. 



T i (?^» JS^TS«e?£}^fi£LTfcJ;i.^o 
a6 -D # $ n-5 t |^-Mi|sf*ffl t» S C <»: U 

[0 0 3 8] ;*:ic, 01 (b) \z^-t^o\z. m^ts.m 

i^X h 5:7. tf>n- hi^cfJCJ: 0±®{C^*UT^ 1 (D 
Wv'T.hBSSrJ^^U. igJSCjcSUTSlcoWi^XhJS 

[0 0 3 9] — je6<ifj:u-:^xhW!|!4tLT«, t;u* u 

ii'7UT>h-:?-\'/'«>tt«)AZ P 4 0 0 0 ->U— X, A 
Z 9 2 0 0->"J— X*^L<«AZEXP. 1 1 3 1 ->U 
-X. ^±7-<;UA:^-U>ttC0FMRS->'J— X\ « 

:^jtt;{tlt© T G M R •> u —x^tim ^> , 

[0 0 4 0] -^^M#i?S!U>?X h*ti|4tbT«, 

^f)^jif-yy^mm\zm.^m'^\^x^^^v'jx hm.jSi.m 

itm^^^n^, *#:Wtc«TiH«jfiSC (1) Ts^sns 
lX«2KA±Oi»DMb*i4S:*b, #'JX5^k>tfe& 
SS^l^^H'S** 1000~10000 T** /i^yy 
i7«*l&©7K^»®*^IS^*. 7K*lK^^^fcD 0. 0 
3-0. 2 7^:;I<'©1. 2-:^-7 h^/>v'7>?HX;U 

[0 0 4 1] 
litl] 

OH 

p'^^^^CHg (1) 

J n 

fcfc'L. (1) tCfct^T, n«l~4 0S», m«0 

~3rosg:-rs.-5. 

[0 0 4 2] iSTKtt-'P^Sd^v'SUv'X h*ri|S4tbT 

wu-i^x HififiK^i^iffii'^e.ns. *<*£i«nc«, (A) T 

fa«jt^ (1) T'S^$ns^o>gb#{ii:$wu, ^'Jx 
"f-uy^nmmw-i^^^FmAn ooo~3oooot* 
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(2) . (3) X« (4) -C^^tlSWtgaOo-^©! 

[0 043] 
lit 2] 

OH 




R— C— 

II 

o 

RO— C— 

II 

o 
o 

II 

R— S— 



■CH, 



<1) 



(2) 



(3) 



(4) 



fcfc'U, iS: (1) »C*3tiT, n«l~4®SSc, m«0 
~3WSi:TfeO. S (2) > (3) RZf (4) tC:fcVi 

g^sg»c6~2 o«7'J-;P», xti^ig 
IS7~2 0(Z)T7;i/^;i'»-e*«. xtt. (b) /^y 

0 3~0. 3 ^:;UCO»J-&-e 1 , 2-i-y h^/ >i'Ti^ 

©-aBOTlC^K^STKmiiS^^fcO 0. 0 1~0. 8 
^;KOiiJ^-trJi|E-SS^ (2) / (3) Xtt (4) 

^n-s>«tgso5 1 ax« 2 aji^±<^@tfesr@«i 

Ufc (A) OSi^^ft^tl^^W-rSkv'X hffljSi^*^ 

CO 0 4 4] {t^ifiiiS'i^v'si/v'x ^^^^s^<^:LT^4. 

7>h>'-t'/1>tt<^AZ DXv-U-X, B*-&fS:^A 
(JSR) ti:©KRF->U-X. «M<t;^xll*h© S E 
PR->U-X, 1^±7^';l/A:t-'J FKR->U- 
X. «^Jte:{tti:OTDUR->U-X. v^U-fttWAP 

E X - E -> ij e. nso 

[0 0 4 5] £^scjtsDTi^MS^> Hi (O 



C^-rJ:-5{C. Jgi^bfcUi^X h@3S:7;U*U; 

)vti^)m.'^m^ t\.x\t. m^\t. 2. 38wt%rois 

MAH) *fflt»-5J:<i:*iT#.5. 
[0 0 4 6] a«!XS*^?.?l$iitt^TJ5fe?tX@(C 

»«gF«Rje*<9±^-ti-T, mi (d) IC^-rj;'5t. 

SB^^C/1:$'-X>i/'$tlfcm 1 <DV'J-X h y 6 

[0 0 4 7] i5tJ**t*l7bfce., 02 (a) C^TJ:'? 
Ott!^S:3Efigi)'<i:L-. ^ 1 ®W>?X h7 U-A 6 

[0 0 4 8] 7i<.m^mmMtLx\t. s*. 7 

fkmmm^ ^^5>^b<«T;V3^->;>(5^V'>^^5 

[0 0 4 9] n^m^mmtLxit. m^it. ^ut^^u 

/j^'j fx;i.7-tr^'-;P, li^U fx;nf pu H>. 
jpU fx;i/TJl/n-;K 7ifijx5^^>-f 5>, 3i?Ux5^ 

x;l/75>«Sg, #UTU;I/T5>, ^=¥-^'/V>&^ 

7;i'=*^y h'SJIIg. X;i/*>7 3 K^SB. X«-5-<:0<|fe©« 
flg*^llt»^n-5. ftffiS^tbTtt, 0iJ^«, X'J- 

tf« 8 St:/ 7 0 s e c) -r-S. 

[0 0 5 0] :i<D^z>\z:i^mi&<r>mmxit. m\<r>V'J 

T-©^T-S« 1 4f£jiaiS-ar75:K^»C«fSl£**rbTt^S. 
[0 0 5 1] ti.ii, %2<r)VV7, h)18tt7Ki§14T*D 
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[0 0 5 2] mz. m2 (b) frs^-TJc^tc, »«1{C 

ti. 1 1 CC/? 0 s e c) ^IWU'vT. h^l^— 
A6)6^6.g!<Dt£t![*<liJt$-ti-, M2«)Ui?X hB8 4"^ 
^2 0U'->'XhM8i:^l<73^i7X h:7l/-A 

[0 0 5 3] mmi^x^^^u^-^mzcDUi^xhms 

LTi!fe?tL. 0 2 (c) \Z^t^'^\Zfir'&mmzJM^- 

[0 0 5 4] JJct-, m2 (d) {CS^TJ:^fC, 
«e)-D#<f'f<Oiie)o#?K2 0 OtCgftbT, W,2(DV'y7. 

X H 7 U-A 9 mzHb^ 2 0 2 *JgfiRT«. 

[0 0 5 5] :^ViTia2 (e) {d^JV^T, ^^StCJigCT 
4cftL«£lSIS-a:, ;*:tiT^2WW>'X h:7^-A9Ri;t 
^ 1 © I/'v'X h y U'-A 6 «:#tS^^J^Srffl t.^TS« 1 

a-^^mmr^. -k^^-q. «e)o^jK2 o 2*^xi'tcuT 

-1';^>X-y5^>^^ (RIE) ^) ab^t^iaC/X-;/ hX^y 
[0 0 5 6] C(CJ:-5IC2(s:||S®J^^fC<t-5Sl[,W/13'-> 

Xhy V-h. 6 *i}^)*$nfcS« 1 ^ffifCTKBSrffi^b 
fcSS. ^2 0L'->-Xhli8^^^-r^. 
[0 0 5 7] C5-r2>c:tlCj;0, ^TT.^i' htt<DU 

vXh7l/— A^> l/i'X A^lro M^>5^C0i(i 

IC« LT 7 l/-AM)l*«S«(c;it,it>iffi*^'* UTV^T 
t). Cirott^Taim>'-?^'->}BfiK*t*4$U->'X hAiS'- 



[0 0 5 8] '^iz, ^mmmmt:.i:f)M:i/^m\z^-rmm 
m^ttMrnhmzms^m^^-zmm-r^. ms (a) 

^JgjlE^fiJtCcfc-SW'v'X ^71^— AKlCJgfig^nfch 
l/>5^/'?:$' — >C0»fBS:*LTI/i-5. 03 (b) , 

[0 0 5 9] 03 (a) tC*-r**M0iJ»^2OU->?X 
h7U-A9tt. ±aiCO01RDt0 2fC^LfcSiia/'?5' 

>?Xh7k— A6S:J¥$ d = 6. Ojizm, KPl 

(wH-2-w2)=0. 6 (imhfSi^^olZBl^'t 

Sr^KDl/v'X h7l/-A6±{C^*bTSPl^, J^fife 
^, 7lCJ5feL.Tm2<Z)^>'X h^W—AgSri^fiKf -5. IS 
B)B«>J?$w2tt*«10. iMmTfeO, c:nc.i:Di|iw 
1 = 0. 4MmC$lE/jNfl:$-a-fchU'>^Sr#-5Ct*t-r 
05^OJ;5{C. hk>5"F*3M*«J*-rsl^2(Dl' 
vX h7^— A9<BaSttl^— 

]^>'f-nif—>^m^^X. JS$d2 = 4. 5jtimCD/1— 
VD-f (NiFe) ^7k-AJ6o^ffitCJ:D}^fiX-r S 

]Em\zmm(D^mizmm^ntctf>-o^m2 0 2^n 

[0 0 6 0] 03 (b) . (c) tt. m^omi 

o\z^vrzmmn^—>mf$.:^&^m^^xm9\z^vrz 
[0 0 6 1] *-r. ^irou>'xh*a«Jhtc^*bT 

!|S|-Sr^l<?5l/-:^Xh7W'-A5 3 2±{cm^L. »nl»i. 
m^km. >!Ki5tLTlg2©^i^X h7k-A5 3 6S:0fiX 
TS. C:K)«-&fC«, ^iroUi^X K7^-A5 3 2|ffl 

[0 0 6 2] J^fife^nfc^2(7)U-:^X h7U— A5 3 6 

roM^>5^#J«^g|5^«^-r-5<i:. 0 3 (b) <55«^tC 
(i, hl/>9^lSSI?roi/v'X h7U-A#JgattlSS^n 
T*3e)r. itiw2)5:t-t/2:d«-3Tl.i-5. 03 (c) 

hU>5"j£aR(7)U'v'X K7U-Afli|gQ!fc* 

^. M^>5^JbSPco<B!lfigPr tcfeiKS^nrt^^cCt^^^ 
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>T7U-Aiie)t3*S;fT-pTt), 03 (b) , (c) C 
[0 0 6 3] ^?e)fC. M2C0U'->*7.hBICJ:-5?gffiH« 

n. sb-z>^Wzm3 (b) tl^^rotftffiiCTjcoTb* 
[0 0 6 4] *IIMJ^^<^<±;5ic. 

[0 0 6 5] C(D^o\Z. *||*£«}^SItCJ:nti. l/v' 

J^THSV^TT.'^i' Hlt«r*t"-5l'>'Xh/1iS'— >^h^- 
[0 0 6 6] tC^T. ±fE^l(75*)iSJgM{CiS«lB 

^ 1 »C. a« 1 ±0«c#aK 7 54SOS«l*«#«F 

[0 0 6 7] ^;1T-. ^W^<DW,2<r)W&<D^mhL 
[0 0 6 8] a^l!/iSfe}t^««;S«K/i5t#1t 1 0 2 

bTi^^s. 3se!/iifejt«r 1 0 2 rtfc«»« 1 *«B-r-5 

3 6dtJKiW^nTti-5. aifiJl^;P:J^l 3 6 
^r-^ 1 3 4$lsie^*TS1Sl ^^BIE:^|fiJlClsl 



[0 0 6 9] :Ri»/i5fe#1t 1 0 2 Ctt, 1 3 

6 ±cdS« 1 *ffi(C^ 1 h SafiflT-SfciftWa 

^JK^rfC^-r-a^^^/X;!^! 0 4At^ttiE)nTt/i^. 

X)V 1 0 4«, -^yzf 12 0 «:^«l$-a:i^i:*^e> 
n)^^). 1 1 *M< t^tjlcAJP:^! 2 6*IBi;<5^:tlc: 

-5, 

[0 0 7 0] S^i^/i5fe#tf 1 0 2tctt, 

^'l 3 6±©*«l*ffl»'^l«)Uv'X h03R#jStSi: 
St*■r-5i5feti^^K/X;H 0 6A^*^tte.nTti-5, i5t^?K 

yx';n 0 6 it. ■ifi>zfi z 2 ^^«i$i±7;£*?e>yi;i/::^ 
1 1 0*M< iiLmzmv-:/ \ 2 8*IBi;-5C<»:CJ:0, 

>^ 1 1 6 (73i5fe}i^jK*«« 1 ±ic«[*-r^, 

[0 0 7 1] S ?, :K^/iSti#« 102 ictt. 
)\^^\ 3 6±<OS«lS®lClS2<©V'v'XhM8S:}^;S 

«$-tt;a:*«e>A;i/:/i i 2*M< t*irAVi':/i so* 

[0 0 7 2] $6.1C. i^fife/iJfe^Wl 0 2{Ctt, 
JW^^l 3 6±©»«llS®»C«i!a/'^^->J^fiK*t«BH|3R 

0 4*«^tte.nTv^s. gS[ffl/i^'— 

yx'Ji/2 0 4tt, 3}?>:/2 2 o&»«$-a-7^j:*se»''<;i/:5' 

211 *M< t*Jc:A*;i'::^2 2 6*ffli;«::i:CJ;0. 

[0 0 7 3] ^ic. 
S^SB^C<1;-5^1 »1/>?X h«<DS^*^**ITbfc 

SIS 1 «*isjiSiii^Bc.j: oiRjiisn. mmz^>.\:,-zixi 
fs^mmrrimmmk. *SB«3K«!/Jsfe»« 1021^© 

miit-)^/^\ 3 6 c«B$n-5. 

[0 0 7 4] ««3j^;U:/l 3 6lC»«l *«Bbfee., 
^-^ 1 3 4Srffif!lbTS!R*;l/^l 3 6 *<SliieiS:T 
EKg^-fr-S. ^nt^^C. 5p>::^l 2 osr^ili^-ti-or) 
AJL-yi 1 1 SrBH< t*ICA*;U:/l 2 6$rBfli;T. 
JK^^i^l 1 4 0a^^*S^JKyx*JH 0 475^e)»« 

i^M^Bttst^-rs. 

[0 0 7 5] Bf^03g«!«!ia*?ife|Tb/te. A';V>^1 2 

&^m<t.mzn)V'^\ 1 1 ^iHbTm«?/x>»n o 

[0 0 7 6] -mi^-^. i^>-f\2 2^m.®i^'^-or:»W 
:j^1 1 0S5S< i:^^(CA*;uyi 2 8&gBbT> i5fe?#?K^ 

1 1 ewisti^iK^JJfei^^/x'JH o 6*^e>aiSi± 
cst^-r-s. RifsoiitjtjaiiA^'^iTbfce. /\*;u^i2 
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8 *M < iimzwi-:f 1 1 0 *H c-cmtmy X)i^ i o 

[0 0 7 7] U;±<DIg>0^*l7bfc^S1S5f:;i'^l 3 6 
1 3 6fcS«l *«MUfc?>, ^-5' 1 3 44iEl!iL.T 

1 3 e^ffiiHiegcTifiie^-ers, ^ntmz 

7|?>7'2 2 0 *i»ft$-l±i^*te.. 1 1 *I8< t 

^ttc/\';i':;^2 2 6<£fflCT, fflS[JMA^->m**«s|-ffl3S 

^?K:5'>i7 2 1 4<D^m/-^i$'->m^unmmmm.^?ii 

6S:M< i*fCA-;i/:/2 1 1 «:ffli;T^iffl/1^->JgfiK 

IHB$-a-t3t3A;u:/ 1 i o&bb< i^CA'Ji^:/! 2 8& 
IBDT. iit#?Ki?>i^ 1 1 6<D^wm^m^myx)i'i 

fcS. 1 2 8«M< 1 o&BBLJT 

[0 0 7 8] ^<D^o\z:^m&<r>mmtz^ni-£, mm± 
\zm.^m^mmvT\,^^^mi()^&mmm<^t\tu<. 
miiR±(o^^m\zzizm(D^mmm-r^u]m^^mib 

# S OT«SJKfCl**^*5!^ bT L * -5 WtEtt* 

^<ommmm^^zJ:i>mm1«L&^nt>y3:^^(oxmn^t& 

[0 0 7 9] *»^(D^3 0||]5g«}^<ii:bT. 

mi(r>mm(^mmizj:!£,m.m/'^^->mfiScfjW:Rzfyi' 

H. ^5 (b) ttf?±ffi (ABS) :^|ai*^e.^fcBf®0 
«r^n^*n^bTl.i-5, 

[0 0 8 0] ;^£43, -iy^^T-^^ 
mmm lE^'N-y HSRtffiMJgM^ft* (MR) S^'s 

V Y^t.if<-^m\z'fmii&^^fvz\-^^%^mmmM.%. 



[0 0 8 1] ST. A 1 T i C^ro-b:7 5-yi7$^<Sl.fcj; 
S05^b/j:t^a«±tC. «fei^^ 1 0 Sr«B-rSo COTiSie 

igfcgiott, AijOj. s i Oj^wiieet**^*, 

[0 0 8 2] 'A^^X. -€-<7)±fCT«a5->-;l' K 1 IfflWM 

1 2 <£«@-r-i>o TSPv--;!^ K 1 1 fflWB«. A 1 F e 
Si, NiFe, CoFe, CoFeNi. FeN, F 
eZrN. FeTaN. CoZrNb> CoZrTa^ 
;^A-;/tS'ffiSfc«i&rp#«S^-r»Sb<ttl 

0 0-5 0 0 0 nmmm.<Dm.m\zmiSL-r^. y—)v 

^>;/:7'ffl<C«fe^® 1 2 A 1 ,Oj> S i Oj^C0$fe» 
iH-ipl-*, ;^/"<'y:$'ffi^-t?»*b<»l 0~2 0 Onmie 

[0 0 8 3] ^icVi-r. JfeiBb^l 2±©MR^T1 3 

^b, zL(r>uRm^iio:>nmzm.n.mzmm.^n^^ 

#:ro¥^«jg.tbTfeJ;U*t. ieSttSROf*®tt«*32 
S(C«Bbfc^^«jt<t-r-5C<*:*WSbl.^, iS'ttBW 
iWMtbTtt, NiFe. NiFeRh, FeMn. N 
iMn. Co, Fe, N i O. N i F e C r b 
<, ^iSSttBW^fiN-^rbTtt, Ta, Cu. Ag^*W 
SbV^. S^c, #»«jgtbT, «aj^«NiFeRh/ 
Ta/N i FeOHgWil, N i F e/^C u/N i F e 
/FeMn, N i F e/C u/C o/F eMn, Cu/ 
Co/Cu/NiFe, Fe/Cr, Co/Cu, Co 
/ A g ^<^«ISB«ja* 1 3. - -y h t bT«SC3.- h 
a«Sbfe1«ie<tbTt)<fct^, ^@«jfi<0«^, «ttB 
©MJStt, 0. 5~5 0 nm. 1tCl~2 5 nmi-r* 
Ci*t»Sb<, #^figttH(;))i[fffe. 0. 5-5 On 
m. !|t(Cl — 2 5 nmtT-SCtTSWSbti. Ji^iW:! 
-vy h©«0®bi»Bfttt, 1~3 OE, !|#{C1~2 0 
ia*«»*b^i. MRSfe^^l 3^f*:tbTroM;?«, 5- 
10 0 nm, «^\Z 10-6 0 nmTfe^Ct;!>WSb 
t^. MRSg^ffl®«<£»tJl-r^lC«, 

U-H##:i4«, W, Cu, A 
u. Ag, Ta, Mo, Co, P t ^CD#«tt1*!|Sf^::?. 
/■^-y^te, ie>-p#ft*?T 1 0- 5 0 0 nm. iKf(C5 0~ 
3 0 0 nm@«05MJllC}^fiK-rsC<i:*t$fSbVi. 
[0 0 8 41 ;^(Ct^-e, MR^^ 1 3RUfU-H«^*l 4 
±ic, ->-;i.F=^^r-;/yfflwSfeii:Bi 5^»B-r^. 

(DmB.m 1 5 «, A 1 jO,, s i Oim<7im.m¥in'^. 

7,ny^^^X. 5-5 0 0 nm, ifSb<«l 0-2 
0 0 nmeao^JPtCJf^figfS. 
[0 0 8 5] KA±ai'^fcMR?9±'\-y U 
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•5. 

[0 0 8 6] MRm^l 3(0±mzy—)l\^^m 

mr^tim'^y Kapwrassssi 6m<Dm\tm^mm 

TSRSStgl 6ffl©B«. NiFe. CoFe. CoFe 
Ni, F e N^WtSceattM^^, ifeo^ffi. X/l-y^fe 
* L<tt5Q0~4000n m@fl£Oi^;P(C}^fiK 
T*. 7ffl®«e#B«, A IjO,. S i 

[0 0 8 7]^©^. 7±(::. n-r;!.! 

o^ffi^T. 2~5 Atmigft«ff$lcm-r-5. $6i»M 
19tt. 7:t hU->*Xh*Jl|S^Sf^®^l:^iSrT. 3~2 0 

CO 0 8 8] JJ(,±«Iig^igT> ms (A). tC^fg^ 

jt*«?&^ns. fiii. n-r;!^! 8«. Riaic^-Tcfc^ic 

[0 0 8 9] ^Vi-C, 05 (B) {C^-rJ:^IC, CIO.}: 
P (CJ^fig U fcSfejftB 1 9 ±C, A B S ffl!l<55S8ffig|5 ii^fflij 

±S5aS2 0«. NiFe. CoFe. C 
oFeNl. F eNm<0^m\^$tU^. jf*L<«3~ 

[0 0 9 0] t-lT. CCDd:575:}^ttco±g|5fi8a2 0 

[0 0 9 1] 06 (a) lC^-riH^^-\'-y7'l 7±(C. 
06 (b) fC^-rJxplC. Cu. NiFe. Au^Ojif 

2 1 1 0-5 0 0 nmS«<^»[J9-r;*K-rSo 
[0 0 9 2] 06 (c) \zm-rJ:viz, 

*K2 litC^lOl^vX h$i'ipf2 2S:m*bT/'<^'— 
r:>^yb, 06 (d) \z^-r^^izmi<DUz^xhyu 

o>mmzi6\,^x. m.^jLm^^^\^m.<m»TM-^^i 

x-mmhtz^oiz, m^mi ^mK>^^-r\z&wm\zm 
?tJS!7H*<flsfctifcttSi-e. Him'&nm&m'-ymfSL 

[0 0 9 3] •A\Z. ^10U'>''7.h7^-A2 3<i:. C 



h^l^-AS O€:0fiXt-^« J^i?X$nfc®2Wl->' 
T.h^V'-ASOfS. ^lOi/i^X K^U— A2 3 J;0 
n9-> ©^^BBB $ -Sfc U V X h ^ - > t 
5 (06 (e) #flg) . 
[0 0 9 4] 07 (a) »C^-rJ:5(C. ^2<Dl^i^XK 
7l^-A3 0S;Mi:L-TffiV>TN i Fe. CoFe. C 

oFeNi. F en^oimmmn^tb^^x^xiib-D^ 

B2 4*^»S. 
[0 0 9 5] 07 (b) tCS^-r=f:^tc:|glS.Dr 

^2ow>?x h7i^-A2 3. 3 o^mmmmm^m^-* 
Tfijai-r'5. mz. 07 (c) fc^-r-k^fc j&o^ib 

[0 0 9 6] :k^^X. 0 8 (a) {C^-Tcfc-SfC. «e>-p€r 

5 7?M5. 0 8 (b) tCS^fdC^fOX-y hX-y 

?->^'^t?^gAj:a5^0«io^M 2 4Raf^®TtffiM2 

SSridlit-rscitfCJ:?). 08 (c) lC7RTJ:5;f5:±SK 

as 2 o*^m^n^. 

[0 0 9 7] 05(CMO. 05 (C) \Z^-r^O\Z. Z. 

covxi^{c«fc)nTti;^viaBi^s^*u. $e.icTa5a 
fill 6fflo«attBwi^'t'*-cvxi7c«t)nTti;^iriap 

[0 0 9 8] cniCJ;D. 05 (D) C^-rJ:5{C. Ji 
aiSSffi2 0OT«»C, 7Sr:J)-UTM|PlU 

2 6*«B-rs, CW«a@2 6«. AI2O3, SiO 

[0 0 9 9] u±m.mvrz^^\z. :^mm<Dmmx'\-i. 

-A 2 3 Sr}g^rS|R©acttXSTi5fe}^jffi*l50«-5ija 

kv'x hn^->^mizmfisLx^^(DXMmsi<^»mm 

^y\y }i^mjSk-r^ZLtii^X^^J:z>izfj.^, 
[0 10 0] 3|s:%ig«. ifa^JfiWfl^^tClS^-ra^SrO 

[0 10 1] 
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mi] ^^m(omi(Dmm(Dmm\z^^WLm/^^-> 

[03] Uz^7.hyu-At^n^m^^Tii>^^Lrz^ 

[0 5] ^^mo)m3<Dmm(Dmm\z^^WLm/^^-> 
me] :^^m(Dm3<Dmm<Dmm\z^^mmm^^y 
m?] :^^m<Dms(Dmm<Dmm\z<^^mm&m.^v 

KoSig:^ffitc*5tj-^:7U-Ai6o^:^ffi^^TxS»f 

[08] i^^m(Dm3(Dmm(Dmm\z^^mmm^^-y 

igxe»fffi^«-r0T*-2>o 
[010] m,^(ommn^->^fiU5momm.TMmm 



m^<r^mm] 



1 

2 
3 
4 
5 

6. 
7 
8 

9, 
1 0. 
1 1 
1 3 
1 4 
1 6 
1 7 

1 8 

2 0 
2 1 
2 2 
2 4 
2 5 
10 2 
10 4 

1 1.4 
116 
118 
13 6 

2 14 



2 3 ^1<0U>?X 

3 0 m2<DU>?X A 
. 12.15, 19 fgig^JB 



,106,108.204 y tT;!/ 



[04] 



226 

riKI- 

-4-) n 



220 



128 



204 



06 



110 



134-^ — 



22 



214 



1 1 6 




124 



114 



118 
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